Background: Depression is a major public health concern among older adults and health care professionals play a vital role in screening and treatment. However, this process may be impeded by issues like lack of trust in physician (TIP). This study aims to examine the cross-sectional and longitudinal relationships between TIP and depressive symptoms among Chinese older adults in the Chicago area. Results: Every one point higher in TIP is associated with being 2% less likely to have any depressive symptoms (odds ratio [OR] 0.98, 0.97-0.99) in cross-sectional analysis. Longitudinally, every one-point increase in TIP score was associated with a 2% lower risk of depressive symptoms at Wave 2 (OR 0.98, 0.97-0.99). Improved TIP over 2 years was associated with 25% decreased risk of having any depressive symptoms at Wave 2 (OR 0.75,. Additionally, highest tertile of TIP change was associated with a 31% decreased risk of any depressive symptoms compared to lowest tertile (OR 0.68,. Discussion: Improved TIP over 2 years is associated with less risk of experiencing depressive symptoms. Future research should examine possible pathways and routes of intervention to improve mental health among older adults.
Depression and depressive symptoms have been identified as growing public health concern for older adults in the United States (1) due to outcomes such as increased morbidity, mortality, and health care utilization (2) . The estimated overall prevalence of depression among older adults ranges from 10% to 20% (1) . The National Institutes of Health has identified clinical settings as important settings to treat and prevent adverse outcomes of depression (3); however, depression and depressive symptoms experienced by older adults often go unrecognized and/or untreated by health professionals (4, 5) . In addition, individuals may not seek treatment, in part due to poor relationships with physicians and other health professionals (6) .
In particular, trust in physician (TIP) has been identified as an important component of providing healthcare to older adults (7) (8) (9) but there is limited research, which examines the relationship between TIP and mental health (10, 11) . Conceptually, researchers have posited that high levels of trust encourage exchange of information and feelings (12) , which are necessary to recognize or treat psychological distress in healthcare settings. TIPs and trust in medical care has intrinsic importance due to its influences on attitudes and behaviors in patients, which are markedly psychological in nature (13) . To our knowledge, existing research regarding TIP and depressive symptoms has garnered mixed conclusions (14) (15) (16) . Thus, the relationship between TIP and psychological distress, like depressive symptoms, warrants further examination.
For older adults, the relationship between TIP and depressive symptoms may be particularly important, as TIP has been identified as an important construct to promote health and well-being (16) (17) (18) . Since older adults are frequent consumers of health care (19) , physicians may have a unique opportunity to screen for and treat depressive symptoms in this vulnerable population (20) . In addition, older adults may be less likely to seek outside mental health services, making primary care settings vital for detection and treatment (5) .
Research regarding the relationship between TIP and depressive symptoms among older adults is incomplete in a few ways. To our knowledge, there are no existing studies which examine TIP in relationship to depressive symptoms among older adults. A crosssectional study of adults found depression to independently be associated with greater physician trust (21), which is not generalizable to other populations. Further, despite acknowledgement that TIP is a not a static construct and its improvement may also positively impact health status (13) , there is limited data which examines TIP over time and in relationship to health outcomes. Most available data are cross-sectional and unable to examine how TIP may change (22) or are clinical interventions to improve TIP with a small sample size (23) . Prospective, population-based studies may clarify if TIP affects health and how TIP changes without specific intervention.
There is a paucity of data about the U.S. Chinese older adult community, TIP, and depressive symptoms, despite constituting the largest ethnic subgroup of Asians in the U.S. Chinese older adults commonly endorse TIP (24) but little is known about the relationship between TIP and depressive symptoms in this population. A community-based, representative study of over 3,100 Chinese older adults found depressive symptoms were reported by 54.4% of the participants in the past 2 weeks (25) . Understanding the longitudinal relationship between TIP and depressive symptoms in this population could provide researchers and clinicians with greater insight on how to provide psychological care for U.S. Chinese older adults.
This study aims to examine (i) the cross-sectional association between TIP and depressive symptoms, (ii) potential risk factors for depressive symptoms, and (iii) the association between change in TIP and Wave 2 depressive symptoms among Chinese older adults in the Chicago area.
Methods

Population and Settings
The Population Study of Chinese Elderly (PINE) is a populationbased epidemiological study of U.S. Chinese older adults in the greater Chicago area. The purpose is to collect community-level data of U.S. Chinese older adults to examine key determinants of health and well-being. The project was initiated by a communityacademic collaboration among Rush Institute for Healthy Aging, Northwestern University, and many community-based social service organizations throughout the greater Chicago area. Detailed descriptions of the first wave of PINE data collection are published elsewhere (26) (27) . The 11 items assess an individual's trust in his or her physician with respect to physician dependability, confidence in physician knowledge and skills, and confidentiality and reliability of information from the physician. Each question was evaluated on a 5-point Likert scale from strongly disagree to strongly agree. Four items were reverse coded. The TIP scale has shown validity and reliability in our population (24) . A continuous aggregated score ranged from 11 to 55.
Depressive symptoms were assessed through the Patient Health Questionnaire (PHQ-9). Its nine items assess the depressive symptom criteria as outlined by the Diagnostic and Statistical Manual of Mental Disorders (28) in the past 2 weeks. Items were answered on a 4-point scale from 0 = not at all to 3 = nearly every day. Total score ranged from 0 to 27. PHQ-9 has shown validity and reliability in our population (29) . Time was measured as the time between interviews (approximately 2 years).
Data Analysis
Change in TIP was determined by subtracting Baseline score from Wave 2 score. In our population, change in TIP ranged from −28 to 28. A dichotomous TIP was created to represent if TIP improved (1 to 28) or did not improve (−28 to 0). Tertiles of TIP change were calculated by splitting the sample into three equal groups labeled "worsened," "maintained," and "improved," with ranges of −28 to −3, −2 to 3, and 4 to 28, respectively. We used descriptive chisquared statistics to compare baseline demographic characteristics between groups with and without any depressive symptoms at Wave 2. The Analysis of variance procedure was used to calculate the change in TIP by groups of any and no depressive symptoms at Wave 2. Logistic regressions were run to determine the association between TIP and depressive symptoms. All covariates were taken from baseline. Model A controlled for time, age, female gender, and depressive symptoms. Model B added education and income. Model C added marital status and number of living children. Model D added years living in the United States and country of origin. Crosssectional regression analysis followed similar models with the exception of controlling for time and depressive symptoms. Covariates were separated into models to determine if what, if any, covariates significantly changed the association between depressive symptoms and TIP. All statistical analyses used SAS, Version 9.2 (SAS Institute, Cary, NC).
Results
Longitudinal Sample Characteristics
Of the 2,713 participants who completed both waves, average age of the participants was 72.6 years, 58.4% were women, average years of education was 8.7 and 85.8% had an annual income of less than $10,000 at baseline. Roughly one third (32.8%) of the participants reported any depressive symptoms at Wave 2. Characteristics of the study participants by any depressive symptoms at Wave 2 are presented in Table 1 . Out of the participants who had depressive symptoms, a greater proportion were women compared to men (36.8% vs 27.1%, p ≤ .001) and had an income of less than $5,000 compared to over $15,000 (34.1% vs 22.8%, p < .01) at baseline.
Cross-Sectional Association Between TIP and Depressive Symptoms
At baseline, 54.4% of the participants reported any depressive symptoms. Table 2 presents the association between TIP and depressive symptoms (N = 3,157). Every one point higher in TIP (range: 11-55) is associated with being 2% less likely to have any depressive symptoms (OR 0.98, 0.97-0.99).
Change in TIP by Depressive Symptoms Table 3 presents the differences of change in TIP by any depressive symptoms and no depressive symptoms at Wave 2. For those with any depressive symptoms, the average score of TIP decreased by 0.05, while those without depressive symptoms reported an increase in TIP of by 1.07. Further, those with improved TIP were less likely to report depressive symptoms at Wave 2 compared to those without improved TIP (30.1% vs 36.4%). Last, those with worsened TIP were more likely to report any depressive symptoms at Wave 2 compared to those with improved TIP (37.8% vs 29.7%). All group differences were significant at p less than .01. 
Association Between Change in TIP and Depressive Symptoms
Discussion
To our knowledge, this is the first examination of the relationship between TIP and depressive symptoms in the U.S. Chinese older adult population. Our study identified several risk factors for Wave 2 depressive symptoms: female gender, lower income, and previous depressive symptoms. We also found that higher TIP is associated with lower odds of experiencing any depressive symptoms in a cross-sectional analysis and improved TIP is a protective factor against later depressive symptoms, regardless of previous depressive symptoms.
Our study indicates that female gender, lower income, and depressive symptoms are risk factors for depressive symptoms among U.S. Chinese older adults, which is consistent with previous literature regarding risk factors of depression in older adults (5, 30) . However, among Chinese older adults, existing research has found that having fewer children is a risk factor for depression (31) , which is contrary to our findings. It is likely that familial and social support Our study found an association between greater TIP and a lower likelihood of depressive symptoms among Chinese older adults. There are a few possible pathways that may elucidate our findings. First, increased TIP may lead to increased likelihood of disclosure of depressive symptoms, giving physicians an opportunity to treat depression or greater likelihood of compliance regarding treatment options. Previous research has indicated that trust in the clinical setting contributes to both disclosure of symptoms and compliance with physician orders (5, 33) . Fiscella and colleagues found that taking medication for depression was independently associated with greater physician trust in a cross-sectional sample (21) , suggesting that TIP may be high if psychological distress is both recognized and treated. Given research that physicians often neglect to identify and treat depressive symptoms among older adults (5), our population likely is not screened or treated, which may either reflect or contribute to low TIP.
Further, TIP may be indicative of an individual's interactions with their physician regarding other health factors, which may in turn influence depressive symptoms. Previous research has found lower patient satisfaction regarding cancer treatment to be associated with higher depressive symptoms (34) . As TIP and patient satisfaction are both components of the patient-physician relationship, the association between TIP and depressive symptoms in our study may be influenced by treatment plans related to other health conditions. Older adults are likely to experience multiple medical comorbidities and receive complex medical care (17, (35) (36) (37) (38) (39) (40) ; their satisfaction in this medical care may secondarily decrease the likelihood of depressive symptoms. Future research should investigate how other medical conditions, their treatment satisfaction, and other patient-physician relationship components may impact the association between TIP and depressive symptoms. In addition, we found that improved TIP over 2 years is associated with decreased risk of experiencing any depressive symptoms, regardless of previous depressive symptoms. Although current literature has provided some evidence regarding the importance of physician trust in relationship to desired health outcomes (23, 41) , our study is the first to our knowledge which can demonstrate the potential utility of improving TIP in reducing the risk of depressive symptoms. Similar to possible pathways outlined above, improving TIP may reduce the likelihood of depressive symptoms due overall better medical care. Researchers have emphasized the embedded natures of psychological, physiological, interpersonal, and cultural processes (42) , which may be particularly relevant in explaining the relationship between TIP and depressive symptoms. Future research should work to disentangle these various components and elucidate clearer pathways between improving TIP and lowering risk of depressive symptoms in older adults.
Our findings should be interpreted with some limitations. First, this study is representative of U.S. Chinese older adults in the greater Chicago area, and our findings may not be applicable to other populations. Second, we did not collect data about physician characteristics, including whether there was continuity of care, which existing literature has indicated may greatly impact TIP (43) . Third, TIP may interact or be impacted by a variety of other factors related to the physician-patient relationship, like institutional trust, provider choice, and type of insurance (5,13), which should be assessed in relationship to depressive symptoms through qualitative and longitudinal studies. Last, TIP may function differently among Chinese older adults due to demographic, linguistic, and cultural phenomena. Research has suggested that there are racial and ethnic differences in TIP (43) , which may be disparately related to health outcomes.
Despite these limitations, our study provides the crucial first step in examining the effects of TIP on mental health outcomes and can provide future directions in research and clinical practice. With our findings in mind, future qualitative and longitudinal research should examine additional components which may influence TIP and/or depressive symptoms, that is, continuity of care, complexities of the patient's health status, coverage of medical care, symptom disclosure, availability of psychological referrals, and medication use (5, 13) . Additionally, our study supports calls to improve depression care in nonpsychological and medical settings (44) . Regarding minority and immigrant older adults in particular, there are few culturally and linguistically appropriate psychological services available (45) ; building trust in more common medical settings may be vital toward addressing depression in this population.
In sum, our study demonstrates the importance of TIP in understanding depressive symptoms among Chinese older adults. Not only is greater TIP associated with a lower chance of experiencing depressive symptoms, improving TIP over time may protect against future depressive symptoms. Future qualitative and longitudinal research should examine the possible pathways of this relationship, that is, other components of the physician-patient relationship, availability of mental health services, etc. Additionally, our study intimates the usefulness in building and improving TIP to better psychological wellbeing among older adults. Institute on Aging grant (R01  NR014846, R01 AG042318, R01 MD006173, R01 CA163830, P20  CA165592, R34 MH 100393A1 & R34 MH 100443A1) , and Administration on Aging/ACL: 09EJIG0005-01-00.
